INTRODUCTION
============

Hepatitis B is considered a serious public health problem all over the world. The disease affects both genders, but infections in females require special attention due to the possibility of vertical transmission. The presence of HBV in the semen and in vaginal secretion means that transmission is enabled by sexual intercourse. The contamination also may occur by sharing syringes, occupational exposure, contaminated blood transfusion and through family life habits^[@B03],[@B12],[@B13]^.

Approximately two billion people are contaminated by HBV and 350 million, or 5% of the world population, have developed chronic forms of hepatitis B^[@B19]^. According to the World Health Organization (WHO), China and the rest of Asia are areas of high endemicity. The Amazon Region and Central Europe have high rates of chronic disease. The WHO estimates that 2% to 5% of the general population of the Middle East and the Indian Subcontinent are chronically infected with hepatitis B^[@B19]^. The Brazilian Health Ministry estimates that 15% of the Brazilian population has already had contact with HBV and about 1% of the population has developed a chronic form of the disease^[@B10],[@B11]^. A greater prevalence is found in the Northern region, however studies performed in 1980 and 1990 showed a growing trend in the South, in the Amazonian Region and in some towns from Espírito Santo^[@B05]^.

A population-based cross-sectional study carried out in 26 of the Brazilian state capitals and in the Federal District between 2005 and 2009 showed 7.4% seropositivity for anti-HBc infection in the age group 10-69 years old, indicating low endemicity. The region had a prevalence of 9.59% and a higher detection rate in 2010, that reached 14.3/100 thousand inhabitants; Florianópolis was the capital with the highest detection rate in the region with 21.1/100 thousand inhabitants^[@B04]^. The west region of Santa Catarina state presents high endemicity^[@B05],[@B07]^ mainly in the regions of Chapecó, São Miguel do Oeste and Concórdia where the detection rates have varied between 67.77/100 thousand habitants in 2006 and 54.81/100 thousand habitants in 2010^[@B17]^.

The aim of this study was to describe the temporal trend of detection rates of hepatitis B in the period from 2002 to 2009 in the state of Santa Catarina and in its health regions.

MATERIAL AND METHODS
====================

A time series study was carried out using notified cases of hepatitis B in the state of Santa Catarina from 2002 to 2009. Notification data was obtained through the Brazilian National Case Registry Database of Brazilian Health Ministry.

Estimates regarding the resident population of the state and its health regions were obtained from the censuses or inter-censuses dataset and were used as denominators for the detection rate calculation. Initially, crude rates of notification of hepatitis B were calculated. Next, they were standardized by age using the direct method and the population of Santa Catarina in 2010 as the standard.

The standard rates were used in the trend analysis through an estimation of regression models. For the modeling process, standard rates (y) were the dependent variable, and the years of the period in the study were the independent variable (x).

After analyzing the historical series and the oscillation due to the small number of cases in some periods, the decision was made to calculate the moving mean based on three terms. During this process, the coefficient of each year was determined by the arithmetic mean of coefficients of the previous year, of the year itself and of the next year. This resulted in the presentation of data of years from 2002 to 2009, although data from 2001 to 2010 had been used.

The software Joinpoint (Statistical Research and Applications Branch, National Cancer Institute, Rockville, MD, USA) version 3.5.4 was used, to compute the annual variation of notifications in the period from 2002 to 2009. The software executes a segmented linear regression (joinpoint regression) to estimate the percentage of annual variation and identify points where there is modification of a trend. The models in which a different number of trend modification "points" from 0 (case in which the trend is represented by a single line segment) were assumed and adjusted successively until the maximum number was two. The model chosen was the one with the highest number of points in which the statistical significance (*p* \< 0.05) was maintained. The annual variation in percentage (AVP) was calculated from the estimated inclination for each line segment (regression coefficient). Its statistical significance was estimated by the method of least-squares through a generalized linear model, assuming that rates follow a distribution of Poisson, since the rates variation were not constant along the periods. For each line segment 95% confidence intervals (95% CI) were calculated.

RESULTS
=======

In the studied period, 9,421 cases of hepatitis B were detected in Santa Catarina. The number of detected cases by health regions is shown in [Table 1](#t01){ref-type="table"}.

Table 1Number of detected cases of hepatitis B by health regions in the 2002 to 2009 periodHEALTH REGIONDETECTED CASES*Far West*3,492*Foz do Rio Itajaí*74*Planalto Serrano*81*Northeat*508*Great Florianópolis*1,180*South*848*Planalto Norte*1,221*Mid West*1,162*Vale do Itajaí*855*Santa Catarina*9,421

Two significant trends were observed in the state of Santa Catarina in the studied period. In the first one, from 2002 to 2006, a significant increase of 5.9% per year (95% CI 3.6; 8.3) was observed in the notification rates. From 2006, there was an inversion of the trend with a significant decrease of 6.4% per year (95% CI -9.7; -3.1). The same behavior was observed in the southern and far-western health regions. In the period as a whole, (2002 to 2009) only in the southern region a significant increase of 5.2% per year (95% CI 4.2; 6.2) was observed ([Table 2](#t02){ref-type="table"} and [Fig. 1](#f01){ref-type="fig"}).

Table 2Variation of annual percentage in the period from 2002 to 2009 of detection rates of hepatitis B in Santa Catarina and in its health regionsState and health regionsPeriodVariation of annual percentage (IC 95%)Variation of percentage from 2002 to 2009 (IC 95%)*Santa Catarina*2002 to 20065.9[\*](#TFN01t02){ref-type="table-fn"} (3.6; 8.3)0.4 (-0.8; 1.6)2006 to 2009-6.4[\*](#TFN01t02){ref-type="table-fn"} (-9.7; -3.1)*Far West*2002 to 20064.6[\*](#TFN01t02){ref-type="table-fn"} (2.1; 7.2)0.5 (-0.8; 1.8)2006 to 2009-4.8[\*](#TFN01t02){ref-type="table-fn"} (-8.3; -1.1)*Foz do Rio Itajaí*2002 to 200421.1 (-33.1; 119.0)-11.2 (-21.8; 0.9)2004 to 2009-21.5[\*](#TFN01t02){ref-type="table-fn"} (-33.5; -7.3)*Planalto Serrano*2002 to 200512.0 (-5.4; 32.7)-6.3[\*](#TFN01t02){ref-type="table-fn"} (-11.9; -0.3)2005 to 2009-18.0[\*](#TFN01t02){ref-type="table-fn"} (-27.3; -7.6)*Northeast*2002 to 200617.4[\*](#TFN01t02){ref-type="table-fn"} (6.0; 30.1)4.9 (-0.6; 10.7)2006 to 2009-9.8 (-22.3; 4.8)*Great Florianópolis*2002 to 200615.4[\*](#TFN01t02){ref-type="table-fn"} (2.2; 30.4)5.8 (-0.6; 12.6)2006 to 2009-5.8 (-20.8; 12.0)*South*2002 to 200615.9[\*](#TFN01t02){ref-type="table-fn"} (13.8; 17.9)5.2[\*](#TFN01t02){ref-type="table-fn"} (4.2; 6.2)2006 to 2009-7.5[\*](#TFN01t02){ref-type="table-fn"} (-9.8; -5.2)*Planalto Norte*2002 to 2009-0.6 (-2.1; 0.8)-0.6 (-2.1; 0.8)*Mid West*2002 to 20092.7 (-3.1; 8.7)2.7 (-3.1; 8.7)*Vale do Itajaí*2002 to 2009-9.7[\*](#TFN01t02){ref-type="table-fn"} (-12.9; -6.4)-9.7[\*](#TFN01t02){ref-type="table-fn"} (-12.9; -6.4)[^1]

Fig. 1Trend of incidence rates/100 thousand inhabitants by hepatitis B in the period from 2002 to 2009 in *Santa Catarina* and in its health regions. a. Health region with significant increase; b. Health region with significant decrease; c. Health region with no significant increase; d. Health region with no significant decrease.

In the health regions of North-east and Greater Florianópolis significant increases in the years from 2002 to 2006 were observed, but a decrease in rates in the subsequent period proved to be insignificant. Two distinct trends were also observed in the health region of Foz do Rio Itajaí, with a significant decrease in the period from 2004 to 2009, but with no significant statistical trend in the anterior period of study. The same occurred in the Planalto Serrano. However, the period of significant decrease was from 2005 to 2009, which was enough to result in a significant decrease of 6.3% per year (95% CI -11.9; -0.3) in the period from 2002 to 2009 ([Table 2](#t02){ref-type="table"} and [Fig. 1](#f01){ref-type="fig"}).

In the Planalto Norte, Midwest and Vale do Itajaí health regions only one trend was observed. Nevertheless, only the latter presented a significant trend with a decrease of 9.7% per year (95% CI -12.9; -6.4) ([Table 2](#t02){ref-type="table"} and [Fig. 1](#f01){ref-type="fig"}).

DISCUSSION
==========

It was possible to observe that the Santa Catarina State and six of its nine health regions presented distinct trends in relation to the detection of hepatitis B. The first trend was a significant increase of rates in the early years of study, occurred in the state as a whole and in the far-western, northeastern, Greater Florianópolis and southern regions. In the southern region, the increase in the period from 2002 to 2006 was of a great enough magnitude (15.9% per year) to generate a significant increase in the period of study of 5.2% per year. The second trend was a significant decrease of rates that occurred in the state as a whole, and in Foz do Rio Itajaí, Planalto Serrano and far-western and southern regions. It is worth highlighting the fact that the regions of Foz do Rio Itajaí and Planalto Serrano had great increases in annual variations (21.1% and 12.0%, respectively) in the first period of the study, but such increases were not statistically significant. This fact may have been influenced by the small number of reported cases in these regions (74 and 81, respectively). The magnitude of decrease in the Planalto Serrano from 2005 to 2009 (18.0% per year) was enough to generate a significant decrease of 6.3% per year in the whole period of study. In the Vale do Rio Itajaí a single trend of decrease of 9.7% per year was observed.

Although this study does not have an explanatory methodological design, it is possible to deduce that the decrease in the rates of detection could be a reflection of programs of immunization, as well as more effective, vigilant actions towards the prevention of hepatitis B. These aspects provide a plausible hypothesis that explains the growing trend of rates of notification in early years of study, followed by a decreasing trend. This fact has been observed in many countries. A significant decrease of infection by hepatitis B was attributed to children who have been vaccinated since 1991 in Egypt^[@B20]^ and since 1993 in Pakistan^[@B01]^ and in Iran for all neonates and high-risk groups^[@B02]^. Data reported in Italian studies indicated that the implementation of the vaccination had a great impact on the control and prevention of hepatitis B in Italy^[@B08],[@B09],[@B16]^. There was an overall decline in the HBsAg positivity rate and an overall increase in the population immunity to hepatitis B in Singapore after the implementation of the national childhood immunization programme^[@B14]^. The universal implementation of vaccination against the hepatitis B virus at birth has reduced its occurrence in adolescents and young adults in Taiwan^[@B18]^.

The immunization against HBV aims to prevent the disease and to avoid the chronification and evolution of liver cirrhosis and hepatocellular carcinoma. In Brazil the inclusion of the vaccination against hepatitis B in the public vaccination schedule has developed gradually since 1989. Due to the high prevalence of hepatitis B in western Amazonia, the vaccination campaigns against hepatitis B were introduced in the municipalities of Purus, Boca do Acre and Lábrea. In 1991 the vaccine became part of the public vaccination schedule in the state of Amazonas. In 1992 it was made available in the states of the Legal Amazon, Paraná, Espírito Santo, Santa Catarina and the Federal District for children younger than five years old. In 1994 the vaccine was made available to healthcare professionals from the private sector, firefighters, police, military and students of medicine, dentistry, nursing and biochemistry. In 1998 the vaccine was made available to all children in the country who were less than one year old. In 2001, the vaccine was made available to people who were under 20 years old. In 2011 the age increased to 20 to 24 years. In 2012 the vaccine was made available to people aged 25-29 years and in 2013 the vaccine was extended to the age group of 30-49 years old and also for individuals over 50^[@B06]^.

A study carried out by the Brazilian Ministry of Health discovered that the number of confirmed cases in the country in 1996 was 8,512, with a vaccine covering 13% of children who were under one year old. In 2002, the number of confirmed cases decreased to 3,160 with a vaccine covering 89%^[@B06]^. In Santa Catarina, a study carried out in Itajaí demonstrated that the vaccine covering in adolescents was of 97.5% and the prevalence of HBsAg was of 0.6%^[@B09]^.

Among different effective measures, the prevention of vertical transmission of HBV should be an important aim because the proportion of chronification is very high when hepatitis B is acquired in early years of life. In a study carried out in the state of São Paulo it was observed that the administration of immunoglobulin in neonates, often does not occur in the stipulated period of 12 hours after birth, which is a great failure in the duty of care of the newborn^[@B15]^.

The significant increase in the detection rates in the health region of the South highlights the importance of more effective preventative measures. More effective measures with regards to immunization should be put in place: a reduction in substance abuse, an education on the importance of the practice of safe sex, better care should be taken during the administration of blood transfusions, adequate care should be provided for babies born from HBV-infected mothers and informative campaigns about the disease should be developed. These actions should also aim to establish a wider vaccine covering, especially in adolescents and adults.

The results of this descriptive study should be viewed with caution since its design does not allow for cause-effect relationship, but rather describes the rates of detection of hepatitis B during a limited period of years. It can be concluded that the state of Santa Catarina presented two significant trends in the studied period. The first, from 2002 to 2006, was that there was a significant increase in the detection rate of 5.9% per year. From 2006 there was an inversion of the trend, with a significant decrease of 6.4% per year. This same pattern was observed in the southern and far-western health regions but with different rates. The health regions of Greater Florianópolis and the North-east also showed significant increases until 2006, but after that year, the reversal of trends was not significant. The health regions of Foz do Rio Itajaí and Planalto Serrano showed no significant increases up to the half of the studied period, with significant trend reversals. Three health regions showed a single trend. The Vale do Itajaí showed a significant decrease, the Planalto Norte had a non-significant decline and the Midwest had a non-significant increase.

[^1]: *p*- value \< 0.05.
